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H2S£^l 0 3R 2 i;Pffel 2 <h (TWCmj&Olg 1 O^m^iC ti^> 0 
[0 0 4 2] 

dd-C\ ^2K*§11 0 3 R 2 «h|^ill 2 tO^Pifi, ®!x.f£\ 0. 6-1. 0 
ju mOfgfflTW £ L^o falPi^O. 6^m*jffi^, mSfMW V - 7, * 9 )V 

-To H2@£#&1 0 3 R 2 h|5fHl 2 mkZti&m 1 JfPMaf* 2 8 4 Ot^gte. 
WilfS i02^7^'JiVilf^HL^o L^L&^<b, S i 0 2 £ 1 . 0 /< 

[0 0 4 3] 

2 fcOPflKH 1 <7)#«#»Ci7&^tt^tL^><7)-?:\ ^7fefflm^@£^ 1 0 3 Z : Mtl 

fflm?fje*ti o 3m&*s£*u mmmffii^mtt&fttfzvnffiiizx nmt>itx 
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■eli, S&#ffl*iE!E»i o 3 ti&gi 2 h76 ? ^®^3o^fij-e^r&] 
itv^ot% i&*ffl*ieE«iii 0 3ti^i2 tommz'hz <itiiof 

3 1 Efc&tffc 2 E»> * — MEfllflHI £ * L > *lE*t fefeffiE** 

*L7t«w<>5&*ffl*jKE«sii o 3 nMLmm^x. <9»u-r&- 

[0 0 4 4] 

J: -? IC, if 2^ffiC(±, S i 02*±^tt4TM112 8 H f t8$fi 
, CI <Z>T*feflWI 2 8 l±Cfi^Ov'jn>l2 4 l«?titv^ 0 £ £ 
, y'j3>!2 4 1 2tO f T»ti&R« 2 8 1tt,.Si 02&£>V3Ui S i N 
fc-t-Sy- hiH^H 2 8 2 iZX •9«a$*LTV>* 0 fit, y'jn>|2 4 1± 
Ufi, MfelfH 2 8 2 ^Lty- MS2 4 2 75*1M £ ftT^&o 
[0 0 4 5] 

ft, B5Kj3V>TI±, Mlh7>yX^ 1 2 3 OWf®^^^ Ltv> 

X^fyf> mm h 7 > VTs 9 1 1 2 ISI^Ofltit-C^^o * fc, h 
mH2 4 2RXfY- Yffl&M 2 8 2 14, Si 02£±#fci'&# 2 If WiftitiJl 2 
8 3(:iottl^titi^o ft. *9J*B*K*5v>-t\ fc'-T&j£#£ Ji 

[0 0 4 6] 

y'j3>i2410H, f Ifeii 2 8 2 L - MS 2 4 

2 fc*t|6|-t&W*a*^**>HRJ*2 4 1 a h £tiTV>£ 0 $ fc, v'J3>|2 4 
?-**JMK*ft2 4 1 a<&0*;£fflK(±fi«fl?V-*Hl*2 4 1 bS^ 
J**«V-*«i*2 4 1 Sri ? l£lt<b*l£o f L ^*^««2 4 1 a<7)m^M^a 
i&mm. K W >$¥M 2 4 1c RZ/lSiiikfe FW 2 4 1 Drt^t 0 

, v^^^LDD (Light Doped Drain) ISiS^JjE^ *1T^& 0 * V > h Mm 
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h v y*j7s 9 1 2 3 it, Z\<Di/ «J n >H 2 4 1 LTfS tiT^&o 

[0 0 4 7] 

4isn, r- hieii2 8 2 tm2mmwM 2 8 3 1 

IzK^xmiir&^y?? h*-;l/2 4 4 £^LT> $2VDQj|&i&V2 8 3±K 
M§*i^V-^tt2 4 3 (:S«t$n"Cv>4 0 ;<OV-^tS2 4 3li, _t;£ 
Lfcte-iHftl 0 2<D-g&£ Lti)£$^o SiftKKW >1Ut2 4 1 D 

(±, h#felfS 2 8 2 £$2Jfn%&«2 8 3 t i:So T IH^Li" & 3 > 9 9 h 
*-^2 4 5 ^^Lt, 7-Xli2 4 3 t |WJ — Jf KffM^ft*: KV>f >mtI2 
4 4 H^$tLTV^ 0 
[0 0 4 8] 

v -xti 243 rxt k w ywM 244 tf%m ztLtzB2m m&mm 2 8 3 

±i:f lif«12 8 4^f^$tiTv^ 0 fit, I T0mfrh%&&m% 

Kin 1 z.<Dmimmmm2 s 4±i:M$^ttuc 

^mifS 2 8 4 [Ztmhfltz^y 9 9 Ilia ^iLt KV^f >1I2 

4 4 IC^^$*LTV^ 0 gp-Zb, 1 1 1 it, K W yW&2 4 4 £^LT 

N y'jn>12 4 1 Offiiftjg K W >ti2 4 1 DKgMaSflT ft, 03 

CjjrT J:? Itlgl l 1 {i^^i^4 H^tlS-r^fig^ffM^tL-Cv^ 
^ n ||^fcj£4 0jgiBKBj£3*ifc^-«J*5K{i, ®stmfei 1 l^C 
iio/<-iiilSi l l' m^hitho ;o/^-IStIi li' 
rtiftJSKW >««2 4 lDC«I$^v^^^^ ®ftmfe 1 1 l<b|W]— <r> 

[0 0 4 9] 

) 1 2 2^fM£ft-Cv>£ 0 f&jfcJB l l 0t±H3 -115 IZTfi-f £ *> iz, MMUm 

1 1 i±<D&+kzmm2tir\i*&o ttz, s*y?ui 2 2 it, &wmmmi 1 1 

1 1 0O^tc>ptx.(btLTi3^, ^51*11 lO^EiUv^, M 

y?ui 2 2 it, mffi2mizitLW-f2>temM'-<y?mi 2 2 atmm.2frt>mti 
tfitt^t»^'>^i 122b ttfmmztixmf&zti-z^&o wskm 
ny?m 122a tmmm^y ?m 122b t^mizmitmz&wiLx i> £\<*o 
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[0 0 5 0] 

mmo. &wto'*>?m 122a, 1 2 2 b t±, ®^ms 1 1 1 o^n^iLtK 
*_t»f*4-cMffi^$*Lti3»), ztzmma>*>?m 1 2 2 a »±, 

^1122bJ:i) & Hiftm® 1 1 1 O**ffllc^ffi?l£j£$*iTV*a 0 
^ys->^§ 1 2 2 a(i> «x.tf, S i O2. T i 02n Si N^coit^W^'b^ 
2>ZttmZ L^o ttzl&Wfo 1 2 2 aCOflgJlfi, 50-200nmO 
ii^ffl L < , #K 1 5 0 nm^iv^o W¥7& c 5 0 nm*Itli, M$t%0'<> 
?m 1 2 2 a &!E?L&A/8JS£* i0i<«:0, IE?Li£A/*»ii£e<7>¥ 

[0 0 5 1 ] 

Uy'XH^M^tLTv^o :wtilin>^il 2 2 bW)|$(i, 0. 1- 
3. S/^m^iWiK^ tt^/zmtS^i^o H$^0. l//m*it' 
(i, fi^-t^iE?Lf±A/$io^S^II^S^^ftJ?J: *)mmVd^y?m 12 2b 

tz, wz&3. 5 /umzmz-zt, ±BJHinmz ^ma 

'*>?m 1 2 2 b±tcffM-T^P^l 1 2<DX-t yfiJ^V y v£fltf£T*£&< & 
LOT^i L < &v> 0 1 2 2 b<7)If 2 ^ m£JL±tC-t*i 

fi\ igl 2 tiftli l l t<r>%m*1%*bZ>Z-bi)S-e% Lv> 

o Z\<DXn liZLX^ 5kJtm 1 1014, 1 221 •)» <flM£*l-CV>& 0 

[0 0 5 2] 

M$tiTt^o a«ttt«r^i-«i*li, te»/s>^n i 2 2 a 1 
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[0 0 5 3] 

>ktz y i5 KjjrTJ: n Hjfeil 1 0i±, 1 1 1 ±.\z&m Z iitzJE 

lUiX/mm 1 1 0 a±HfltJS£*i-Cv>& 0 ft> 2jcWjHB»-Cli, SlftS 1 1 0 
&£nE?L&A/$&aSJi 1 1 0 a*^trKlJ&*«lS6«fc^v>, Iflll 1 1, 1 
tm. SVHtl 2^fr«J&£§§;fcff^<hv^ 0 IE?Li£A/l&$£« HOali, 
IE?l£§&7fri 1 1 0 K&A-f i: £ & K\ JEllZjEJUsiX/mzm 

0 a ^®^msi i i t%±m i i onmzwf&z. t^x *k noo 

fll&Jf 1 1 0 a^<b?3£A£*i£IE?L£, ill 2^<bOtf i?5^LTS7fct 
§&££-££ 0 i^il 1 bl±, (R) (^«-£*fe#§7fcJf > life (G) K 

**-t*jitfeifc)t«, sc^wfe (b) kh*-*- o 3 *«*^ru m 

[0 0 5 4] 

2 1 O&O^S -/*>?B&2 1 2^M$ntv>S e 2 

1 2(2, ^IK2Ulinc{£g1-£^ -mWto'*>?m2 1 2 atS«2^f)Itit 
ffilt4y^-t«*^>i'12 1 2 b^ J «i?li«?iiTv^o ^3- 
ii^^'>^i2 12ali, ^S-BatWSl 1 1' ^ICM^tv^o 

-^ns^o^B 2 1 2 b i±, ^r«!»^>^Ji 122b tmmzwmn 

A'>^2 12a fc^LTr^ 111' ±CM$iitv»4 0 

[0 0 5 5] 

?^-mwm^y ?M2 1 2 aiu < y5-»^'>^i2 1 1 b«, 

122a, 122 b tmm^un. mm^mmz 

1i-fZ>i><DT*$>Z>o itz, f^-ft!2 1 0(2, m^m(OV< -IE?L&A/$w 

i?(2, m&njEumx/mmm 1 1 0 asmi 1 1 0 tmm-e&Zo vt^r 
, ±M<n>&im 1 1 0 tw\mz^ y$-%itm2 1 o(2^-/^?s&2 1 2 <t 
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[0 0 5 6] 

<h^-c£, ^^fiit4 ojgifgr>-ei§7icii i i ooi^^^li^^i:^* 

[0 0 5 7] 

i^l 1 2 ii, Hfc^Il£4 <h -«5 <^MKffM£^& <b <h C 
y ^ -vfM 5 <7)^MIJJ 2 ±3 T?3i ffi £ tL, ^ 5 -WM 5 O^ll fiP*>^ 

jj<mmu3<Dnn\x^ytmm : mmi o 3 h^in]@£s^ti-rv^ 0 2 

038S&t& s . SMI 1 «j££*i^;gffi@£llll 2 a^W:lot|i?ftt 

v^ 0 ft® 1 2 ti. nntnn 1 1 1 conmnmt tx^^tm 1 1 0 km^Wl-t 
frbb&mmm 1 2 h t, mm 1 2 c tmmztixmf&ztix^*& 0 mmi 
1 2 cii, i&Tt/ii 1 ofrb%Lfz±zm®.2m\^miz*tz> fco-e, 0ijxji\ 

A U Ag, M g / A g f iftf 4^ C t J Lv^o It:, RltJf 1 2 b 

±cs io 2 , si Nmfrbz&mikWjikm^ummzmtfx &ji.v> 0 

[0 0 5 8] 

^jfeff^om^^ei^Mit^^o^T^-r^o 6 — m 9 

o i-f, EI 6 ~~ EI 8 £ #flS L T , ^2±H0SS^1 1 £BJ&-f &?jr£tCo^-C 
Ift^1-&o ft. El 6 ~EI8 H^i-^-if®[lI(i> M2^<da-A / ^Ci&oiW: 

[0 0 5 9] 

E16 (a) iZ^irXd^^ mU2±.lz, v'J >^tM^^^^^>T 
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lfI12 8 1 £ffM1-<5> 0 3fcfc, I CVDft, ^XvCVDftiOT^t 

^B H B fi^^ft$-*T*°'; y'J 3>H 5 0 1 t-t&o Z^'ik, ^'Jv'jn^iSO 
1 4-7 * h U v / 7 7 -ffc&KJ: 0/^-->^L, HI 6 (b) K^i" J: -9 KftjR 
(0-/')3>l 2 4 1, 2 5 1, 2 6 l^ML, St:y 'J 3 
- 2 8 2 ^fMtio 

[0 0 6 01 

^>';r?>^2 4 1*4, Hf^MH (C*tJ£1-£tefi(3M£ nT®*«tI 1 1 
Ii:ii$n5*l/>h»lb7>^^123 (J^T\ mSlffiTFTj 
ttth^ifhh) *i)St4 4 0'e*^ ■> , i3>|2 5 1, 2 6 1(4, 

, riE»ius&fflTFTj t^ia'f**^* , *4) **rix'?timj&-r2> i><Dx~$>& 

o 

[0 0 6 1 ] 

h &3f Jf 2 8 2 coffMfi, ^9X7 C VDS, m&ft&&K «t 0 , #*> U 
3>12 4 1, 2 5 1, 2 6 1 S^Tiftli 2 8 1 3 0 n m - 2 

0 0 nmOv'j ^ >mim*Mfc-f Z> ^ tKX *)ft o 0 ZZX\ JftHI'fkfeSrfJffl 
Lty- Fiitl 2 8 2 *Mt-?.^i:ii, v >f 2 4 1 , 2 5 1, 2 6 1 

* Y -y°%ftn tih&iz f± , Mx.{4\ £ <7) * -i ^ > ^"Cft 1 X 1 0 12 c m- 2 <D 
K-X*-Csj*n>>f :*>*iT*>&tro ^(Om^z, y'J3>i2 4 1, 2 5 1, 2 
6 1(4, *#t»«j£j& f ifo 1 X 1 0"17 c m-3oft«tJtP3ao->'; 
[0 0 6 2] 

•^(C, H6 (c) (3^i-=t^(C, y'j3>|2 4 1, 2 6 1 <0— :t >Y± 
Aii^^^Mi^fML, :o#U!CeU >^t>^lXl 0!5c m-2(7) K — 

7>f >l^ii5?M^M/^2*A£*i, y'J3>|2 4 1, 2 6 l*K?fi5ift«V- 
X^2 4 1 S, 2 6 1 SRXf-tHmm. Kl"f >«2 4 1 D, 2 6 1 D7&*^}£$ 
^5) o 
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[0 0 6 3] 

^(DVk, 06 (d) C^tJ:^:, >T * >&\M1R-?X ?Mi£i£* L^^H 
, Y- Y%mm 2 8 2_ttc K--7°KvU 3 y'Jf'f KI, J&v>(i7^ < - 7 
Aflg^nAjgl, * > 9 )vmt^-?fzmz%)2 0 0 n mgJSO&JRM*^* U 
H^-O#S0fl£^-->^1~<2> - htci: P^^MOlHlfrEli&ffiTF 
T(7)^- h«®2 5 2 , BlfflTFT©^- HI2 4 2 , N-^-v ^^I^IU 
@BfflTFToy-htS2 6 2 iMt*o ±&'*9 > J: 0 , 

jtat«ftffi»iaKffl«-^E«l 10 5a, 5l*ffl*ffltEiSlO» 1 Eft 1 0 3 Ri, 1 
0 3Gi, 10 3B b |SfeffifflE«ftl 2 a^>— SP*raNFtC^i-*o 
[0 0 6 4] 

Mt2 42, 252, 262 t L, > >'J3>|2 4 1, 

2 5 1, 2 6 1 CMLt'J >^t>^|^4Xl 0l3 cm -2(7) K-yfi-CT :* >& 
At4. y-hti2 4 2, 2 5 2, 2 6 2 CM LT-fc ^ 7 7 9 > 

W^I^^t^A^*^ 06 (d) iZ^-TXnK. y'J3^12 4 1, 2 
6 1 ^i:fi?ISV-Xit2 4 1b, 2 6 1b, Stfl&iftJS FW>«2 4 1 
c , 2 6 1c «£J&£*l&o * fc, v 'J3>12 5 1 ^f:filt^iil«2 5 
IS, 2 5 1 D^ffM^ti^o 
[0 0 6 5] 

0 7 (a) y-h««2 5 2 0jgj2*|!fc<£IgK>f 

>12 5 1 WtLt^n>^ft>^!U. 5 x l 0l5 c m-2co K-7°4*e-r 
aAt^o iftLt, ^-MS2 5 2 i"7^^tL«L, v n >« 2 

5 2 4"Ct^777^ ^W^ft«JS^jf«!»**K-7 , $n*o -*UCJ: "9 2 5 1 S 
RV t 2 5 1 TtiPii V y 9 — K-T^fi, Plf * ^MOfEt&IIi&ffiT F TO V 

[0 0 6 6] 

^LT, 0 7 (b) t:^t±^:, >f t >f±AMv^ ^M 2 ^t* L/:tt: 
> *S2W^ffi^2ir B «i 2 8 3 ^ML, MK7* h 'J 7^77^ ffitz 
<t •)H2JBffi«6iSW 2 8 3 $:/^-->^Lt, #TFT«7-^tWKV 
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Hi^ri^it^o 07 (c) izTF-rxniz^ %2mmmm 2 8 3 £ 

TjI/^-^A, ^DA, ^ > ^;l/^c7)#^^^^^>Jf:$|tl2 0 0 nm&v^ 
L8 0 0 n m*f Jf <7)2*«Ji 5 0 4 ^Mt^^tCJ: I) , SfcUffM L£?LHilC 

■rftfbo^JSfcfi^&A^n > * ? F*-;^Mts 0 M^jfm® 5 0 4±s; 

[0 0 6 7] 

^Ctc, IH8 (a) ^-fcfcd^ iti5 0 4 ^^^-->^fflv^^M3i: 
j;ot/^-->7L, #TFT«V-Xti2 4 3, 2 5 3, 2 6 3, K V 4 

>mm 244, 254, &%itmmm%m<vm 2 mm. 1 0 3 R2, 1 0 3 g 2 , 1 
0 3 b 2 > femmffimmmmm. 1 0 5 b, wmiifflra 1 2 a ^^-r^>o 
jiieo i^c, n 1 geia 1 0 3 r i&tf 1 0 3 b 1 zmmmmm. 1 2 a tmw%m 

[0 0 6 8] 

m±OXfl^ll-Ti-^ £ . 11 8 ( b ) K?r^ J:^:, f£ 2 Jf RQ&*f 5 2 8 3 £ 

s ^ ^ i m mm% m 2 8 4 ^, m x. # r ? >; & ^ £ o x^m-t 

h o £ <7)fjl 1 Ji r H 1^f B 2 8 4 (i, m\-2 fx mgJSWf $ ICfM $ nz> z t & 
IlLv^o JfcK, H8 (c) fc^i" J:-?K, ^liTO#12 8 4co^. ®St 
fflTFTWKl/^ >m®2 4 4 KttJfc-t * ^ > ?K X o LT 3 

±<3*1*M«*IW2 8 4 <>lfc*-t-*o -Oid^LT, il2±CWl 1 

[0 0 6 9] 

H9^#hsl-C, HIRffil 1 IC^illH 3 ^Mt 5 : t C J: •) t 
SCft¥$&111 Srf#*¥0^^v>TlliWt4o EI 9 H^-f KfflEU^ HI2*tf>A- 
A' «ltC7&-9Wf®t-«-lSLrv»4o *-f> @9 (a) KgrTJ:-?^ i«2^ 

^*-*llla ^Mt4 fctU:, ®*«^ 1 1 1 Rtf*^ 1 
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1 1' £M;-f&o M*«®1 1 1(±, *I/>hflh7>^M2 3« 
$^<7)^t3?fM$tt, n>^^ h*-;H 1 1 a^iMT*l/> h JfJH b 9 > v 

[0 0 7 0] 

M 9 (b) KjjttJ:^ fillJiPMIi/i 2 8 4, ItlSl 11, S 

vv^-mmmui 1 1' ±^iM»^>?Ji 1 2 2 a 

12 12a iMJfc-r&o MWfo'Otm 122al±, M^Sffi 1 1 1 SRt5 s ^ 

□t^iii:«L, ^^-n»yo^i2 i 2 aur<-mmmmi 1 1 

' ^CSTiTi:MtS, |»A>^|12 2aW<-*»A> 
^i2 12al±, 0flx.tfC VDj£, TEOSS, IfftfCio-C 
H liBlfeiSi 2 8 4 SOTWJfWS 1 1 1 <^®^ S i 0 2 > T i 02, Si 

[0 0 7 1] 

Si:, El 9 (b) Kgrf-J:? 2 2 aS^^-i«^' 

>^«2i2 a±c mm%>}^>?m 1 2 2 bM7'^-»^>^i2 1 2 
b zj&m-r&o mm%^y?m 1 2 2 bti, mmm'^tm 122a ^^lt® 
1 io-wnt^ii(:«L, /5-t»^>^2 1 2 b 

\*y^-W6ktfort>9M2 1 2 a^-WPt^liCtlit^o Z<DXd 
CLt, ^ 1 1 Wi 2 8 4 ±i:/^> 1 2 2 ^Mt^o 
[0 0 7 2] 

otitv^o d<7)-7°7x-7^axfi{±, ittii 1 1, 

>^1122a, SC^r^ ^« 2 1 2 a £ §1^14 K ^£§^1:1*1 

mwb'*>?mi 2 2 bso f y^-t«^>^i2 1 2 bfcjgtfcttKi-* 

[0 0 7 3] 
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'<y9tol 2 2 ^Fjf^fiS (0Ox.tf7 0-8 0 °CfiS) KflP*fc U #cv* 

£^i»$ti£^>?g|n 2 2* MS. £ -Citip-T £ - t "C, CflKifctt 
^Pif ^M^t^#^- $ ft & - <h <h & £ o 
[0 0 7 4] 

Mfc, li^m^l 1 1 ±S.^^'5 2 1 2 a±H-eft-rft, 

7t)i i i oRvty* -%itm2 1 o y? v*. ? hmzx *)Mt^ 0 %itm 

1 1 0 3fe^t;^^-|§7fcli2 1 0(i. ZE?Lv±A/lini)lt»*#tfM^^ >^ 

£«9ffM£ft&o ft, C^f&TfcJBl 1 01^/5 -f&7tll2 1 0<^MlfIJ» 

[0 0 7 5] 

ni9 (c) izTfs-rx^iz^ ^y?ui 2 2, %itm 110, - 

Htc:® 2 10^l9ill2 £Mc-t£o PI* 1 2 fi, 12 2. #§-7fc/S 

iio, Rz/r< -%±m 2 1 o±i,zmmm 1 2 b ^ML/:tt:, mmm 1 2 

b *SoTS1S2±OPfe^ffl@e^ 1 2 a «M£ft£K#t§ 1 2 c - 
<htci; *M#<b*i£o oOi^ 1 2 c £&§PtSffi@Sf&l 2 a «3tc£« 

^<E#i/i 1 2 c zm&m&M3frt>ms.2±iztemz*tzztiz£t), mm 
1 2 c &m immmm 2 8 4 *7>L-c§§7icffl*M@e^ 1 o 3 i^wset^ti, 
Rit/i 1 2 c (ifrs) ti§7tfflSMa^ 1 0 3 t<Df%Km 1 ^^m#*ci^ 

1 3 ^Ltit 2 uitih^i 4 zm&-fz> 0 z<d£oizlx, mi-m4i,z 

[0 0 7 6] 

^Oct^icLT^^tL^m^Tfe^a, cpu (^^ist) ^£Hx.£ 
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) «it$n^>o mi o(±, mm&m^ x^m^^mm^m^.^ 

0O*^-tBIT*-5o ft> EI 1 0 tc£v>T 6 0 1 UtttflcT* •) , 6 0 2 
0 , 6 0 3 l±*-**- KT?**o El 1 Hi. f^l^lSSt 

l t oiii-^^^tfwt^ ^. 0 eii i K7f.Ltzm^m.mm7 ooit r 

>ft70K SteS 7 0 2 , 7 0 3 , tft B s H ^7j^ES 7 0 4, & WfPiP 

§T>7 0 5f^fittl^ati/>a 0 
[0 0 7 7] 

TWfc<D/*-Vlr)Vuy\£zL-9 (PC) ^'X^y^rr/^' 

va> (EWS) , ^-v>, 7- KT'n-fc fHf, Ha-7r^f 
[0 0 7 8] 

-TBI -Cab a o 

[m 2 ] $^i<7)-»i k i * *ft#^OTo¥B*5*;ei-c* a o 

[0 3] 0 2 OA- A' *S»wf&-9l|f]ii0-C*&o 

[0.4] 0 2OB-B' m^fentimm~?$>ho 
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[05] 1 a«II^MISt^^„ 

[16] «t ***^81t *8&W"**X 
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